Resonance of an unshared electron pair between two atoms connected by a single bond. Contributed by Linus Pauling, March 3, 1983 ABSTRACT The reported structure of the dimer of a compound of bicovalent tin indicates that the tin-tin bond is of a new type. It can be described as involving resonance between two structures in which there is transfer of an electron pair from one tin atom to the other. The tin atoms are connected by a single covalent bond (each also forms two covalent bonds with carbon atoms), and an unshared electron pair resonates between the fourth
v3 orbitals of the two atoms. Similar structures probably occur in digermene and distannene. The usual values of the oxidation number of tin are +2 and +4, and in its covalent compounds tin usually forms either two or four covalent bonds. A structure of a compound of tin containing two tin atoms has been reported in which each tin atom seems to be forming three single covalent bonds with other atoms (the other tin atom and two carbon atoms) (1) , and a recently reported quantum mechanical study (2) indicates that digermene, Ge2H4, and distannene, Sn2H4, have nonplanar structures rather than the double-bonded planar structure of ethylene, C2H4.
The gas-molecule electron-diffraction investigation (2) of bis(bistrimethylsilylmethyl)tin(II), {(CH3)3Si}2HCSnCH{Si-(CH3)3}2, has shown the tin atom to form two single bonds (length 224 pm) to the adjacent carbon atoms, with bond angle 960. This is the structure expected for bicovalent tin: two of its four outer electrons constitute an unshared electron pair occupying an orbital with mainly s character, and the two bond orbitals have mainly p character, with the expected value (3) of the bond angle between 940 and 1000.
It might be expected that in the solid state the molecules of this substance would either retain their structure or form dimers with a tin-tin double bond and planar C2Sn = SnC2 structure. The crystal structure study (1) 
